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Warranty and Disclaimer 


To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH restricts 
its warranties and its liability for all products delivered free of charge (eg. software include or 
header files, application examples, target boards, evaluation boards, engineering samples of IC’s 
etc.), its performance and any consequential damages, on the use of the Product in accordance with 
(i) the terms of the License Agreement and the Sale and Purchase Agreement under which 
agreements the Product has been delivered, (ii) the technical descriptions and (iii) all accompanying 
written materials. In addition, to the maximum extent permitted by applicable law, Fujitsu 
Microelectronics Europe GmbH disclaims all warranties and liabilities for the performance of the 
Product and any consequential damages in cases of unauthorised decompiling and/or reverse 
engineering and/or disassembling. Note, all these products are intended and must only be used 
in an evaluation laboratory environment. 


1. Fujitsu Microelectronics Europe GmbH warrants that the Product will perform substantially in 
accordance with the accompanying written materials for a period of 90 days form the date of 
receipt by the customer. Concerning the hardware components of the Product, Fujitsu 
Microelectronics Europe GmbH warrants that the Product will be free from defects in material 
and workmanship under use and service as specified in the accompanying written materials 
for a duration of 1 year from the date of receipt by the customer. 


2. Should a Product turn out to be defect, Fujitsu Microelectronics Europe GmbH’s entire liability 
and the customer’s exclusive remedy shall be, at Fujitsu Microelectronics Europe GmbH’s 
sole discretion, either return of the purchase price and the license fee, or replacement of the 
Product or parts thereof, if the Product is returned to Fujitsu Microelectronics Europe GmbH in 
original packing and without further defects resulting from the customer’s use or the transport. 
However, this warranty is excluded if the defect has resulted from an accident not attributable 
to Fujitsu Microelectronics Europe GmbH, or abuse or misapplication attributable to the 
customer or any other third party not relating to Fujitsu Microelectronics Europe GmbH. 


3. To the maximum extent permitted by applicable law Fujitsu Microelectronics Europe GmbH 
disclaims all other warranties, whether expressed or implied, in particular, but not limited to, 
warranties of merchantability and fitness for a particular purpose for which the Product is not 
designated. 


4. To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH’s 
and its suppliers’ liability is restricted to intention and gross negligence. 


NO LIABILITY FOR CONSEQUENTIAL DAMAGES 


To the maximum extent permitted by applicable law, in no event shall Fujitsu 
Microelectronics Europe GmbH and its suppliers be liable for any damages whatsoever 
(including but without limitation, consequential and/or indirect damages for personal 
injury, assets of substantial value, loss of profits, interruption of business operation, 
loss of information, or any other monetary or pecuniary loss) arising from the use of 
the Product. 


Should one of the above stipulations be or become invalid and/or unenforceable, the remaining 
stipulations shall stay in full effect 
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O Introduction 


When using an external clock source together with the dedicated reload counter of the LIN- 
UART not all possible settings are allowed. 


This application note gives an overview about most common external clock frequencies in 
subject to smallest usable reload value and resulting baud rate deviation. 
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1 Principal Difficulties 


DESCRIPTION OF DIFFICULTIES IN SAMPLING EXTERNAL CLOCK SIGNALS 


1.1 Clock Sampling 


The MCU clock and an independent external clock signal will neither be synchronous nor in 
phase. Thus some kind of jitter will always occur when the external signal is sampled. 


The following graphic illustrates this problem: 


MCU 
Clock 


External H if 
Clock i} 
Signal ft 
Sampled 
Clock 
Slgnal 

id r< r< rie ie > 

4cycles ‘ 4cycles ' 5 cycles ' 4 cycles ' 4 cycles 


In the case above the external clock signal is slightly lower than the MCU clock divided by 8. 
This causes in subject of the deviation sometimes a sampled clock phase, which is one 
MCU clock cycle longer. Contrariwise if the external clock would be slightly higher, a 3-cycle 
sampled clock phase will sometimes occur. 


This jitter causes a baud rate deviation which decreases with the used reload value. The 
limit of the deviation is +1 cycle for high reload values. 

For some combinations for MCU clock, external clock and reload value the resulting 
deviation will be so high, that accurate communication is either not guaranteed or not 
possible. 


The following tables in the next chapter give an overview. 


MCU-AN-390090-E-V10 -6- © Fujitsu Microelectronics Europe GmbH 


foe) 
External Clock and Reload Timer — Application Note FUJITSU 
Chapter 2 Reload Value Tables 


2 Reload Value Tables 


RELOAD VALUE TABLES IN SUBJECT TO DEVIATION, MCU CLOCK AND EXT. CLOCK 


2.1 Deviation <1% 


The following table entries contain the smallest usable reload value for resulting baud rates 
deviation better than 1%. 


MCU Clock (Hz) 
4M 8M 16M 20M 24M 32M 48M 
z 7,3728M . . 42 32 28 19 13 
= |6M * a 26 21 5 14 5 
x 5M * x 25 5 17 14 9 
© | 3,6864M 48 19 13 13 10 7 
~ 3M * 27 14 11 5 6 5 
*% | 1,8432M 42 19 10 8 7 5 5 
i 11,5M 26 14 6 6 5 5 5 
* not possible 


2.2 Deviation <2% 


The following table entries contain the smallest usable reload value for resulting baud rates 
deviation better than 2%. 


MCU Clock (Hz) 

4M 8M 16M 20M 24M 32M 48M 
ZT 7,3728M . - 19 15 13 10 7 
x | 6M . - 15 9 5 6 5 
~ 5M . ‘ 12 5 7 5 5 
© | 3,6864M ‘ 19 10 8 7 5 5 
0 | 3M . 12 6 6 5 5 5 
*% | 1,8432M 19 10 5 5 5 5 5 
1 4,5M 14 6 5 5 5 5 5 

* not possible 


2.3 Deviation <3% 


The following table entries contain the smallest usable reload value for resulting baud rates 
deviation better than 3%. 


MCU Clock (Hz) 

4M sm | 16M | 20M | 24M | 32M | 48M 
= | 7.3728M * * 13 11 9 7 5 
= | 6M * * 9 6 5 5 5 
~ | 5M * * 7 5 5 5 5 
© | 3,6864M * 13 6 6 5 5 5 
0 | 3M * 9 5 5 5 5 5 
% | 1,8432M 13 7 5 5 5 5 5 
wry 5M 9 5 5 5 5 5 5 

* not possible 
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2.4 Deviation <4% 


The following table entries contain the smallest usable reload value for resulting baud rates 
deviation better than 4%. 


MCU Clock (Hz) 
16M | 20M | 24M 
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6M 
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* not possible 
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